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INTRODUCTION
Since the breakout of the global financial crisis in 2008 and the European debt crisis that followed, sustainability of country debt has been an important policy consideration for policy makers, especially those in developed economies. Concerns of debt sustainability, often alarmed by downgrades of or speculative attacks on government bonds, have made many advanced economies, including the United States (US) and a number of southern European countries, face severe constraints on fiscal policy despite the urgent need for large stimulus expenditures. Unable to meet those constraints, some countries have already sought out international bail-outs to ensure solvency or short-term liquidity. Yet, while these countries struggle to meet their debt obligations, others are amassing savings to send abroad.
The undercurrent of the global crisis and the debt crisis of advanced economies is the state of "global imbalances"-profligacy of several advanced economies, including the US, has been financed by excess savings of emerging market economies, most notably the People's Republic of China (PRC), and oil exporting countries. It is the imbalanced capital flows that enabled some countries to run persistent and massive current account deficits, financed by persistent current account surpluses of other countries. Researchers have investigated the causes of the global imbalances (such as Chinn et al. 2011) and found that many factors are intricately intertwined, creating "up-hill" flows of excess savings from developing countries with high rates of return to rich countries with low rates of return but with more developed financial markets (the "Lucas paradox"). However, the global financial crisis in 2008-09 and the European debt crisis have revealed that the world economy stands on a delicate balancing act with regard to capital flows; while a change in the world economic conditions can change the directions of capital flows suddenly, possibly disrupting real economies, persistent capital flows on the other hand may put the world economy in a crisis-prone situation akin to the one in the pre-crisis period. Given such a fragile environment, examining the country specific determinants of persistent current account deficits or surpluses can provide a deeper understanding of the global imbalances as well as the financing of countries with massive debt.
The recent sovereign debt issues are by no means the first time capital flows have received notable attention in the international macroeconomics literature. We know from the literature that sovereign debt and current account persistency are essentially both sides of a coin. That is, theoretically, current account balances of a country should evolve in such a way that it meets the long-run intertemporal national budget constraint (LRBC). In reference to the Feldstein and Horioka puzzle (1980) , Taylor (2002) argues that the LRBC implies that savings and investment must be highly correlated as countries approach long-run steady-state. This does not preclude short-run deviations from the LRBC, however, since these can be caused by macroeconomic and institutional policy changes related to savings and investment such as capital market liberalizations.
The stationarity of the current account to gross domestic product (GDP) ratio is a sufficient condition for the LRBC to hold, and many researchers have confirmed it (Trehan and Walsh, 1991; Taylor, 2002) . This view involves important economic implications. Firstly, the results of such empirical exercises help to test the validity of various intertemporal, representative agent models. Under the assumption of perfect capital mobility and consumption-smoothing behavior, the intertemporal budget constraint implies that the current account to GDP balance must be stationary. Secondly, as Trehan and Walsh (1991) suggest, current account stationarity directly implies that external debt is finite and sustainable. In other words, countries are strictly bound by the intertemporal budget constraints, and the presumed lack of Ponzi games ensures international investors for the repayment of the debt. Of course, the reality we face tells us that that may not be the case, at least in the short time horizon. Countries do face the risk of default, as we observed in the developing world in the 1980s and 1990s and are observing now in Europe.
It is difficult to draw conclusions on current account sustainability from the past literature, however, because it is full of inconsistent, or inconclusive at best, evidence on the sustainability or stationary of current account balances. This may arise, in part, from inconsistencies in testing methodologies. However, it may also represent a failure to appropriately distinguish long-run sustainability from short-run dynamics. As Taylor (2002) argues, even within the context of the LRBC, countries may run "unsustainable" current account imbalances for short periods of time while not necessarily violating the long-run constraint. Hence, it is important to distinguish longrun sustainability from short-run deviations from the intertemporal constraint, and not to falsely reject long-run current account sustainability based on some evidence of short-run nonstationarity of current account balances.
Once current account balances are found to be stationary, either globally or locally, the degree of current account persistency can vary not just across countries but also over time. As we will show later on, in the period leading to the financial crisis of 2008-09, we witnessed both current account surplus and deficit countries experience persistent current account imbalances. Persistent current account imbalances do not have to lead immediately to the question of external debt sustainability because the speed of reversion can differ across countries and time periods depending on their macroeconomic policies and other institutional characteristics. Recently, the PRC's persistent current account surplus and its quasi-fixed exchange rate policy raises a question of whether and how exchange rate regimes affect current account persistency. Chinn and Wei (forthcoming) have investigated this issue and found no significant or systematic relationship between exchange rate regimes and the degree of current account persistency contrary to a common, anecdotal belief that flexible exchange rate should lead to current account adjustments. Not just restricted to exchange rate regimes, it is important to investigate what kind of fundamentals contribute to different degrees of current account persistency.
Given this background, this paper will take a closer look at the dynamics of current account balances with particular focus on the persistency of current account balances and its determinants. Firstly, we will re-examine the stationarity of current account balances for about 70 countries. A number of stationarity tests using standard linear unit root testing procedures confirm that the time series of current account balances (as a share of GDP) are not stationary for many countries contrary to what theory predicts. Secondly, we will investigate whether the lack of statistical evidence for the stationarity of current account balances is driven by the existence of regime shifts in the time series of current account balances, following a recent strand of the literature that tests structural breaks in current account dynamics (Taylor 2002; Raybaudi et al. 2004; Chen 2011 ). Lastly, we will examine whether the probability of entering a non-stationary current account regimes and the degree of current account persistence among different regimes can be explained by variations, both cross-sectional and over-time, in policies, institutions, and macroeconomic fundamentals of the countries.
The remainder of this paper is as follows. Section 2 provides a preliminary analysis on the persistency of current accounts. This section also briefly reviews the theory of current account balances and the long-run intertemporal budget constraint. In Section 3, we conduct a series of unit root tests employing conventional linear models. In this section, we also employ the Markov-Switching (MS) stationarity analysis and show that we reject the unit root for a larger number of countries once we allow for regime shifts in the current account series. Section 4 builds on the MS results to examine the determinants of current account persistence. We present concluding remarks in Section 5.
CURRENT ACCOUNT PERSISTENCY: FACTS AND THEORY

Facts: Current Account Divergence and Persistency
In a world where financial markets are becoming increasingly intertwined, one can expect current account balances become more divergent across countries because easier access to international financial markets helps countries delink domestic saving and investment (Feldstein and Horioka 1980; Faruqee and Lee 2009) . Figure 1 illustrates the mean of current account balances (as a share of GDP) in absolute values and the annual cross-country standard deviation of the current account balances (σ CA/Y,t ) for our sample of 71 countries. 1 In the figure, Current Account (%GDP) 1960 1970 1980 1990 2000 2010 Absolute mean value current account (%GDP) Within period current account standard deviation (% GDP) we can observe a rising trend for both the mean absolute value and standard deviation of current account balances. Especially in the years of global imbalances, i.e., the mid-2000s, we observe wider cross-country variations in current accounts as well as higher degree of imbalances, implying higher degrees of current account persistency.
While the financial crisis of 2008 seems to have contributed to rebalancing, its effect appears to be only temporary, possibly suggesting that the financial crisis did not lead to corrections of the global imbalances (as is argued in Chinn et al. 2011) . However, we must also note that part of the short-lived impact of the financial crisis on current account balances may be masked by the fact that we view current account balances as a fraction of GDP; the crisis may have shrunk both current account balances and nominal GDP with its impact possibly larger on the latter.
When we divide our sample into subgroups based on income levels or geographical regions, which is displayed in Figure 2 , we still observe that both the levels and the standard deviations of current account balances rose in the last decade for most of the country groups until the breakout of the 2008-09 crisis. As many researchers have noted, the groups of industrialized countries, emerging market economies, and Asian economies have experienced persistent rises in the size of current account imbalances. Source: Authors' calculations.
As another way of looking at the degree of current account persistence, Figure 3 shows the cross-country average and standard deviation of the AR(1) coefficient from the following autoregressive model applied to each of our sample countries in a rolling window of 20 quarters:
,
.
The figure shows that after experiencing a high level of current account persistence in the early 1970, the persistence level gradually declined until the end of the 1990s. After the early 2000s, however, the average level of persistence has been on a moderately rising trend again. In contrast, the cross-country standard deviation of persistence has been on a cyclically declining trend since its peak in the early 1990s, though the cross-country variation does seem to have moderately increased in the mid-2000s. This figure allows us to make two observations. First, the behavior of the AR(1) coefficient's standard deviations confirms the differences in the changes of persistence levels across the countries in any given time period, suggesting increasing idiosyncratic shocks to country level persistence. Second, the relatively stable standard deviations in the last three decades suggest that country level changes in persistence are not driven solely by global factors.
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In fact, more formal tests for parameter stability provide support for the presence of nonlinearities in current account dynamics. We apply the Elliot-Muller (2006) quasi-local-level (QLL) test, a robust parameter stability test, allowing for singular or multiple structural breaks, parameter instability, and heteroskedasticity (Baum 2001) . 3 The QLL tests the null hypothesis that regression coefficients are stable within the sample period. When applying the QLL test to the AR(1) regression for current account balances, we reject the null hypothesis of parameter stability at the 10% significance level for 52% of the countries, 70% of industrialized countries, and 50% of developing countries. When we use the Hansen (1992) parameter stability test as a robustness check to test the stability of the constant, persistence, variance, and a joint stability in the AR(1) model, we reject the null hypothesis of stability with significantly large values of the test statistic. Overall, these stability tests generally support the instability of AR(1) coefficients for the data generating process of current account balances, suggesting that linear models may not be wellfit to investigate the stationarity of current account series.
Current Account Stationarity: Theory
With a simple theoretical framework with the infinitely-lived, consumption-smoothing representative agent, we can make theoretical predictions on current account sustainability (Trehan and Walsh 1991; Hakkio and Rush 1991) . In this framework, stationarity of current account balances is warranted as the representative agent optimizes her consumption with the long-run intertemporal budget constraint (LRBC).
When we assume that the economy-wide budget constraint is given as: ,
where C t , I t , G t , B t , Y t , and r t represent consumption, private investment, government spending, net foreign assets, output, and the world real interest rate, respectively. We can isolate net foreign asset as:
2 An obvious counterexample is the turbulence in the standard deviation in the early 1970s that must have been associated with a global event, i.e., the collapse of the Bretton Woods system. 3 Complete results are found in Appendix 2.
This can be further simplified to: (4) or (5) where
. Hence, the current account balance is composed of the net flow of income from the domestic economy to the rest of the world in exchange for goods and services and capital.
Following Taylor (2002) , we can consider eq. (4) at the steady state in a stochastic setting. Defining R t = 1 + r t such that E(R t + i | Ω t-1 )=R for all t and i≥0, given the information set Ω from the previous period, leads us to obtain the long-run behavior of current account as:
The LRBC is conditional on:
This condition holds as long as the world interest rate is above zero and the current account is stationary.
Even when adjusted to allow for stochastic growth, the intertemporal framework yields a similar condition for sustainability. Allowing the world economy to grow at rate of g t with E(g t ) =g > 0, we can show that in the case with growth and stochastic shocks, the LRBC implies that (8) where and . This will hold as long as is greater than one and the current account as a fraction of output is stationary.
STATIONARITY OF CURRENT ACCOUNT BALANCES AND REGIME SHIFTS
Linear Unit Root Tests and Current Account Balances
Despite theoretical predictions that a country must obey the LRBC and that current account balances must be long-run stationary processes, empirical unit root tests have varied success supporting this conclusion. Chen (2011) We summarize the results in Figure 4 , which compares unit root rejection rates among our sample countries across the various testing methodologies.
5 The standard ADF test shows the greatest unit root rejection rate, at 87%. However, when we use the more reliable ADF-GLS, this rate drops significantly. The KPSS, ADF-GLS, and the Hylleberg, Engle, Granger, Yoo (HEGY) unit root test all suggest long-run unit root rejection rates of less than 20%. Given the oft-argued weakness of the ADF test, it is reasonable to think that unit roots are generally quite prevalent in current account series. . 4
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. We can consider a number of possible explanations for the failure of rejection of the unit root in current account series. First, such results could arise if current account balances do have a true long-run unit root. This conclusion is somewhat troublesome, because it opposes theoretical predictions on current account sustainability. A second possible explanation is that the current account balance as a portion of GDP may have structural breaks in the levels or trends. If that is the case, simple linear stationarity tests could fail to reject the null hypothesis of unit roots. Finally, these results may result from parameter instabilities. Given the change in both domestic and international environment that countries face, it is possible that the degree of persistence (captured by α in equation (1)) can vary over time. Depending on the nature of structural breaks, parameter instabilities, or regime switches, the power of standard unit root tests can vary significantly (Perron 1989; Nelson et al. 2001 ). As such, it is reasonable that recent literature often incorporates non-linear models to test the stationarity of current account balances.
The use of non-linear models of current account balances does not hinge solely on the empirical finding of unit root tests, but also has backing in economic intuition. Taylor (2002) argues that structural breaks in either or both of savings and investment in the private and government sectors could lead to breaks in current account balances. This suggests that regime shifts in current account balances can be caused by changes in the global financial market, changes in regulatory controls on cross-border capital flows, changes in credit worthiness of a country, or changes in domestic and foreign countries' policies and institutions for savings and investment (Taylor 2002 ).
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When we apply unit root tests with a single or double structural breaks in the trend and/or intercept to our current account balance data, we get results with increased rates of unit root rejection. The unit root rejection rate for the Zivot-Andrews (1992) test for a single break in the intercept is 46.5% (Figure 4 ). Table 1 provides country level results for unit root testing with structural breaks and shows similar results using the Zivot-Andrews or Clemente-MontanesReyes unit root test with structural breaks (Clemente et al. 1998 ). The unit root rejection rates hardly increases when we move from a single break test and a double break test. Although these increases in the unit root rejection rates should not be used as the sole motivation for including structural breaks, they do offer support for inclusion of structural breaks. More broadly, these results suggest that non-rejection of the unit root in linear tests should not be too quickly interpreted as non-sustainability of current account balances. While the Zivot-Andrews and CMR unit root tests allow the incorporation of certain nonlinearities, they are not robust for all types of non-linear adjustment. For example, these tests restrict the number and types of breaks. Hence, the Zivot-Andrews and CMR unit root tests are invalid for any form of non-linearities that fall outside those restrictions (Nelson et al. 2001 ). As such, these tests fail to address the primary observations we made in a previous section: time variations in current account persistence. One particularly concerning limitation is that if the series switches from stationary to non-stationary regimes, standard unit root tests are not valid, even if they account for structural breaks (Kim 2000) . This gives rise to the questionable validity of these standard tests when they are applied to current account balances exhibiting persistence switches, and possible periods of "local" non-stationarity (Chen 2011) .
Local non-stationarity in current account balances is intuitively plausible. Such switches in persistence imply that current account accumulation occurs in some short-run regimes at rates that violate the LRBC but eventually switches back to a rate that is in accordance with the LRBC. Hence, an appropriate empirical model of current account balances may need to allow for more general parameter instabilities than just breaks in the trend or the mean, which gives rise to a need to employ a Markov-Switching unit root test.
Markov-Switching (MS) Stationarity Analysis
MS-ADF Estimation
We now take a more general unit root testing approach and employ a Markov-Switching unit root test following Raybaudi et al. (2004) and Chen (2011) . The MS-ADF testing framework is based on the standard ADF testing framework but distinguishes periods of locally explosive behavior from global unit roots (Hall et al. 1999 ). This testing procedure allows for the dynamics of the tested variable to depend on an unobserved, stochastic state variable.
Estimation of the model requires maximum likelihood estimation of the parameter vector θ according to (9) with and .
We allow for the constant and serial correlation coefficient to take two different regimes while maintaining constant variance. 7 Furthermore, we restrict one regime to a random walk regime (state 0) while the second regime is a standard AR(1) mean-reverting regime (state 1). This allows for the distinction between local non-stationarity that occurs within a regime and global non-stationarity that occurs across the entire sample (Raybaudi et al. 2004) . In light of crosssectional differences in current account dynamics, we estimate the model for each of our 7 We allow switching variances for Belgium, Georgia, Greece, Indonesia, and Israel, however, as exceptions. For these countries, data visualization, model fit, and parameter stability tests confirm that the MS-ADF model with switching variances perform significantly better than the model shown in Equation 9. In the model with switching variances, the variance takes two regimes, ? , ? in accord with the regime changes in the constant and the AR(1) coefficient. sample countries individually. This will provide greater insight on whether and to what extent cross-sectional differences drive differences in current account dynamics.
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The main purpose of this exercise is two-fold: to identify whether the current account series of the countries have local and global unit roots, and to identify and date regime switches. Estimation of the MS model will yield estimates of the model parameters as well as the fitted probabilities. Local stationarity is tested using the t-statistic of the estimated persistence parameter (of the mean reverting regime) and the standard Dickey-Fuller distribution for tests including a constant. Two additional second-order stationarity criteria must be checked to confirm global stationarity (Psaradakis et al. 2004 ). The following two conditions must be met as the necessary and sufficient conditions for the series to be globally stationary. (10) and (11).
MS-ADF Testing Results
As we expected, the MS-ADF test yields higher rejection rates for both local and global unit roots compared to the previous linear unit root tests. We confirm the local stationarity of the current account balance in mean reverting regime using an ADF unit root testing procedure. Figure 5 presents the unit root test statistics for the estimated persistence parameters during the mean reverting regime across all countries, compared to the 5% critical value (shown with the solid thick vertical line). As shown, we are able to reject the unit root null hypothesis in the mean reverting regime for the majority of the countries. We are unable to reject the local unit root for seven countries including the US, Turkey, Norway, Indonesia, Spain, the PRC , and Brazil. This implies not only that these countries' current account balances exhibit locally non-stationary regimes, but also that we cannot reject a global unit root for these countries. ZAF  VNM  VEN  USA  URY  UKR  TWN  TUR  THA  SWE  SVN  SVK  SLV  RUS  ROM  PRY  PRT  POL  PHL  PER  NZL  NOR  NLD  MYS  MUS  MEX  MDA  LVA  LUX  LTU  LKA  KOR  KGZ  KAZ  JPN  ITA  ISR  ISL  IRL  IND  IDN  HUN  HRV  HKG  GTM  GRC  GEO  GBR  FRA  FIN  EST  ESP  DNK  DEU  CZE  CRI  COL  CHN  CHE  CAN  BRA  BOL  BLR  BGR  BEL  AUT  AUS  ARM  ARG   -10 -8 -6 -4 -2 0
Notes: The thick solid line represents 5% ADF critical value for the case with a constant and no trend. The econometric model for this figure allows for switching constant and persistence parameter across regimes. One regime is restricted to a random walk model. We are unable to reject the unit root in the first regime for seven countries: the US, Turkey, Norway, Indonesia, Spain, The PRC, and Brazil.
Source: Authors' calculations.
For those countries in which we can reject the unit root in the mean reverting regime, this is not sufficient to reject global nonstationarity, and one must also consider the second-order conditions for global stationarity (Psaradakis et al. 2004) . Using these conditions, we find that we are also unable to reject the global unit root for Venezuela. With the MS-ADF testing framework, we are now able to reject the unit root for 88% of the countries, a substantial increase compared to linear unit root tests.
Random Walk Episodes
The random walk regime represents time spans during which a country runs an "explosive," or non-mean reverting, current account balance. These locally non-stationary periods of current account balance would be unsustainable if it continued in the long-run. In other words, these periods can be interpreted as those with a "red signal" (Raybaudi et al. 2004 ) that the country of concern would violate the long-run budget constraint unless there is a drastic change in its current account balances. Figure 6 illustrates the proportion of non-stationary regimes in the total countries for which the data are available. 9 For the full sample, we see a rise in the number of non-stationary regimes in the late 1970s. This continued throughout the 1980s except for a temporary fall in the early 1980s. The fraction of countries in non-stationary regimes is stable and relatively low through the 1990s and increases through the early-to late 2000s, the latter of which coincides with the period of "global imbalances" as we saw previously. Emerging Countries
Note: Results are generated using the MS model with switching coefficients and constants. Switching variances were incorporated for five countries including Belgium, Georgia, Greece, Indonesia, and Israel. Fractions represent annual averages of the number of time countries enter the random walk regime relative to the total number of countries within the specified subsamples.
Figure 6 also demonstrates that the fraction of countries in the non-stationary regime varies across country groups. Prior to the 1990s, industrialized countries appear slightly less prone to enter the non-stationary regime than developing countries, with a maximum non-stationary occurrence rate around 0.4. But after 1990, industrialized countries experience a rise in the nonstationary occurrence while developing or emerging market countries tend to be relatively stable or declining. Emerging market countries tend to have higher non-stationary occurrence ratios than average developing countries. It is noteworthy that this group of countries experience high non-stationary regime ratios in the 1980s, a time period many emerging market countries experienced debt crisis. Both developing and emerging market country groups experience a fall in the rate in the late 1980s and the mid-1990s. Interestingly, the (unreported) euro 12 countries' ratios rapidly rise in the second half of the 2000s, suggesting a possible link with the debt crisis that started in 2010.
Although the period with non-stationary current account balances can be interpreted as the period with "red signals" because of its risk of violating the long-run intertemporal budget constraint, "red signals" do not have to necessarily mean that the country of concern is due to experience a crisis. Table 3 reports the correlation between the dummy for the non-stationary regimes and the occurrences of different types of currency crises. 10 The correlation between the occurrence of currency crisis and non-stationary regime is 5.8% whereas the one between debt crisis and non-stationary regime is much higher, at 15.8%. Furthermore, the interpretation of "red signal" differs whether a country is running current account surplus or deficit (in a non-stationary manner). While the red signal for deficit countries is more intuitive since it refers to the issue of debt repayment, the one for surplus countries means that they are not optimizing consumption behavior by persistently lacking domestic absorption. When we divide the sample into the country-years with current account surplus and deficit, we can see that random-walk regimes with current account deficits are more likely to experience banking, inflation, and debt crises than those with surplus. The correlation is particularly high for deficit countries to experience debt crisis (23.1%). 
On-going non-stationary episodes
Our estimation results are also relevant to the ongoing debt crisis in Europe. Based on our estimation results, as of the first quarter of 2008, the eve of the global financial crisis, we find 37 occurrences of non-stationary regimes across 31 different countries, which we list in Table 4 along with the duration in terms of the number of quarters and the dates of the regimes. This list 10 Currency crisis is identified using the oft-used exchange market pressure index (Eichengreen et al. 1994 ). Banking crisis is identified using the dataset developed by Laeven and Valencia (2010) , and both debt and inflation crises are based on Ilzetki, Reinhart, and Rogoff (2008) . The correlations are between a crisis occurrence and its entry to non-stationary regime as of the preceding year. 11 Of course, these correlations only imply unconditional probabilities of experiencing a crisis. To see the implication of "red signals" more formally, one needs to implement a multivariate estimation model with a binary dependent variable. This is outside the scope of this paper, however, and we leave it for future research.
is quite suggestive of the current euro debt crisis; we find Greece, Ireland, Portugal, and Spain as locally non-stationary regimes (with current account deficit). Interestingly, the US also falls on this list with two non-stationary regimes, one ending in 2008q3 and another currently on-going.
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These findings suggest that concerns about debt sustainability are not empirically unfounded. 12 We must remind that we cannot reject the global non-stationarity of current account balances of the US. This finding may be interpreted as evidence for the country's "exorbitant privilege," which may exempt the country from the binding of the intertemporal budget constraint. Notes: "--" means the non-stationary regime is still in place as of the end of the sample period. For the countries with "--", the duration refers to the duration of non-stationary regime up to the last available period.
DETERMINANTS OF CURRENT ACCOUNT PERSISTENCE
We now know that the data generation process for current account balances entails different regimes, either stationary or non-stationary, and also that the degree of current account persistence can differ across countries and over time. These findings raise a natural question: what kind of economic fundamentals or policy regimes can affect the nature of current account persistence? More specifically, what kind of factors would lead a country to enter a nonstationary regime for its current account process? And how do they affect the degree of current account persistence? We now explore these questions.
Probit Estimation
As a first exploration, we examine how the economic fundamentals contribute to the probability of countries entering non-stationary regimes. This exercise may help us identify factors that would prevent countries from rebalancing their current accounts, which might evolve into a violation of the long-run budget constraint ("red signal").
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We estimate the probit model with the dependent variable indicating non-mean reverting regimes as: (12) where I i,t is an indicative variable that takes the value of one if country i is in a locally nonstationary regime in year t, and 0, otherwise. X i,t is a vector of economic fundamentals and policy regimes for country i in year t. To avoid bidirectional causality or simultaneous bias, we lag all the explanatory variables by one year. Also, to control for external, or global, common shocks, we include global factors in the vector W t (that is invariant across countries, but is variant over time).
A number of factors can be potential determinants of the probability of entering non-stationary regimes, encompassing a wide range of related literature from sudden-stop and twin crises, to the savings and investment integration puzzle. Despite this span, we test a list of candidate determinants that recursively appear in the literature. Specifically, we include in vector X the dummies for flexible and fixed exchange rate regimes; real exchange rate misalignment; financial development; financial and trade openness; per capita income levels; international reserves holding; net foreign asset positions; budget balances (as a proxy for government debt); absolute values of current account balances; and the dummies for commodity exporters, manufacturing exporters, current account deficit countries; currency crisis; and the euro countries. We describe the rationales and theoretical predictions as well as the data sources of the explanatory variables in Appendix 4. We conduct estimations for the full sample as well as the subsamples of industrialized countries, developing countries, and emerging market economies.
14 13 Again, the situation is more of concern when a country runs current account deficits persistently in a non-stationary regime. However, a surplus country in a non-stationary regime can be also a subject of concern since it is not optimizing its consumption and financing behavior in the context of the intertemporal budget constraint. 14 The emerging market economies are defined as the economies classified as either emerging or frontier during 1980-1997 by the International Financial Corporation plus Hong Kong, China; and Singapore. Table 5 reports the results of the probit estimations on the probability of a country entering a non-stationary current account regime. The first notable result from the estimations is that, in contrast to Chinn and Wei's findings, the fixed exchange rate regime is a significant contributor to current account persistency. Developing and emerging countries with fixed exchange rate regimes have a higher probability of entering the non-stationary regime (or a lower probability of current account rebalancing), though flexible exchange rate regimes do not seem to matter for rebalancing. Notes: Dependent variable is an indicator variable set to one whenever a country enters the random walk regime. Table  reports marginal effects estimated using a maximum-likelihood probit model. All the explanatory variables are lagged by one year. Annual World GDP growth and US real interest rate are included in the estimation to control for time fixed effects (unreported). Robust standard errors reported in parentheses. ***, **, * denotes significance at the 1%, 5%, and 10% level.
a Based on the sum of the variable of concern over three years from t-3 through t-1.
b Measured as three year averages from t-3 through t-1.
c Measured as deviations from the sample mean.
The group of industrialized countries has significantly negative coefficients for both flexible and fixed exchange rate regimes, but given that we also include the dummy for the euro countries, we can think of these effects to be those of non-euro countries. For the euro countries, the fact that they belong to a currency union raises the probability of entering the non-stationary regime by 14% (= 29% -14.8%). Non-Euro countries are less likely to enter the random-walk regime when adopting a flexible exchange rate regime (by 11%).
A higher level of financial development increases the probability of current account rebalancing, and is significant for all country groups. This is consistent with the Caballero-Farhi-Gourinchas (2008) hypothesis that countries with less developed financial markets seek external sources of safe financial assets (surplus countries) or continue to rely on foreign saving (deficit countries), thereby running more persistent current account imbalances. This finding also means that those countries with more developed financial markets would face lower transaction costs for current account adjustments, possibly making the US an outlier. We further test if the effect of financial development can be non-linear because, strictly speaking, the Caballero, et al. hypothesis predicts both financial developed and financial underdeveloped countries should experience persistent current account imbalances. To do so, we instead include the dummies for highlydeveloped and under-developed financial markets (both in terms of private credit creation), but we do not detect such nonlinearity in the effect of financial development.
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The role of financial openness in current account persistence, on the other hand, varies across country groups. We find that for developing and emerging countries, financial openness increases the likelihood of entering the random walk while the opposite is true for industrialized countries. Hence, among industrialized countries, financial openness may primarily transmit global shocks towards current account rebalancing. For developing and emerging market countries, however, greater financial openness may lead countries to run imbalanced current accounts more persistently. This result may indicate an increased likelihood for developing or emerging market countries to experience persistent excessive borrowing from or lending to overseas, again consistent with the Caballero, et al. hypothesis. Also, the effect of financial opening can depend upon the level of institutional development (Chinn and Ito 2006) . We will come back to this issue when we divide the sample into the subgroups of deficit and surplus countries.
Although accumulated pressure from the real exchange rate misalignment does not seem to matter, trade openness is found to facilitate current account adjustment; it decreases the likelihood of entering the random walk regime for both industrial and developing country groups. Both commodity and manufacturing exporters also are less likely to enter non-stationary regimes if they are either developing or emerging countries. This result may reflect the effect of terms of trade shocks.
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International reserves (IR) holding is found to help rebalancing, which may be contradictory given that international reserve holdings may help developing countries shield against both real exchange rate volatility and terms of trade shocks (as found in Aizenman 2008) . However, we need to see how the results differ between surplus and deficit countries. 15 The results are not reported. The dummy for highly-developed financial markets takes the value of one when the level of private credit creation is above the 70th percentile and zero, otherwise. The dummy for under-developed financial markets takes the value of one when the level of private credit creation is below the 30th percentile and zero, otherwise. We include these dummies instead of the variable of private credit creation. 16 However, when we include the variable for terms of trade shocks, the results were consistently insignificant.
Budget surplus as a percent of GDP, included as accumulated balances over three years, decreases the probability of current account rebalancing across all country groups. This means that countries with accumulated budget deficits are more likely to rebalance current accounts while countries with budget surpluses can afford to run more persistent current account imbalances in the short run.
History is full of episodes where international monetary systems faced severe stress caused by the asymmetry between current account deficit and surplus countries. As we see a significantly negative coefficient on the current account deficit dummy in Table 5 , in general, deficit countries are in general more likely to face market pressure for corrections and, therefore, are at greater risk for crises than surplus countries. To shed more light on the asymmetry between surplus and deficit countries, we repeat the same exercise across the subsamples of country-years with current account surpluses and those with deficits, and report the results in Table 6 .
17
The results reported in Table 6 show that the positive correlation between fixed exchange rate regime and current account persistence we found in Table 5 seems to reflect more of the behavior of deficit countries. In particular, when an emerging market country with a fixed exchange rate is running a current account deficit, the likelihood of entering the random walk regime rises significantly. We can surmise that while exchange rate stability ensures stable inflow of capital, the risk of failing to meet the intertemporal budget may increase. We can make the same observation about the euro deficit countries, which very much reflect the current debt crisis in the region.
Furthermore, a similar observation can be made about the effect of financial openness. A developing or emerging market country with current account deficit is more likely to enter the "red signal" regime if it pursues greater openness for their financial markets. These positive impacts of financial openness and fixed exchange rate regimes on the probability of experiencing a "red signal" state are consistent with the experiences of developing and emerging market economies that experienced crises in the 1980s and 1990s.
Better net foreign asset positions on the other hand would help countries with current account deficit to remain in the stationary regime. In the context of intertemporal budget constraint, it is quite reasonable. However, international reserves holding continue to present somewhat puzzling results. While the negative coefficient of the international reserves holding for deficit countries is understandable, significantly negative coefficients for both developing and emerging market countries groups with surplus appear somewhat counter-intuitive. One way of interpreting the result is through the liquidity effect of large volumes of international reserves; given price rigidities, more provision of liquidity through foreign exchange interventions by surplus countries would help increase domestic absorption, possibly contributing to a shrinkage of the surplus.
18 This interpretation implies that surplus countries with high volumes of international reserves holding such as the PRC and Singapore are experiencing more persistent surplus mainly because of other reasons than their massive IR holding, such as high levels of trade openness. 26 Notes: Dependent variable is an indicator variable set to one whenever a country enters the random walk regime. Table reports marginal effects estimated using a maximum-likelihood probit model. All the explanatory variables are lagged by one year. Time fixed effects are proxied using annual World GDP growth and US real interest rate in the estimation. Robust standard errors reported in parentheses. ***, **, * denotes significance at the 1%, 5%, and 10% level.
The positive effect of budget surplus on the probability of entering the random walk regime is found across all country groups with current account deficits. This reinforces our conjecture that deficit countries would face more market pressure to correct imbalances especially when they are running budget deficits.
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We provide a number of tests of goodness-of-fit measures for the probit estimations.
Considering that the pseudo R-squared (or McFadden's R 2 ) does not provide useful information for cross-sample comparison, 20 a better statistic for model comparison is the "area under the ROC curve" (AUC).
21 The AUC ranges from 0 to 1, with higher AUC values representing an improved ability for the model to discriminate correct predictions from false alarms. We find the AUC statistics for our estimations ranging at relative high values, from 0.686 to 0.878. In addition, the AUC statistics are higher in subsample regressions than in the full sample regression, supporting the hypothesis that stages of development matter for variations in the degree of current account persistence. A similar conclusion can be made about the sample division for the groups of current account surplus and deficit countries, supporting asymmetries in determinants between surplus and deficit countries. We also report the proportions of regimes that are correctly called in total observations, regime one observations, and stationary regime observations (using the predicted probability of 50% as a cut-off). Across different subsamples, the percent of correct predictions appears to be relatively high, indicating that the model has a good level of goodness-of-fit. Overall, these statistics indicate that our models do a good job in predicting the probabilities.
As a robustness check, we repeat the exercises using updated Reinhart and Rogoff (2004) exchange rate regime classifications (results not reported). There is little change in the magnitude, signs, or significance of the estimated coefficients when we use the Reinhart and Rogoff index, with the notable exception of the significance of the flexible exchange rate regime. In the probit analysis, the Reinhart and Rogoff index flexible exchange rate regime is significant for developing and emerging countries especially when they are running current account deficits. The positive impact of fixed exchange rate regimes is found to be robust even when we use the different index.
Further Analysis on the Degree of Current Account Persistence-OLS Analysis
A higher level of current account persistence, or a higher value of the serial correlation coefficient in the current account series, means that the country takes more time to revert to its long-time mean and therefore maintains longer periods of either (above-average) current account deficits or surplus. By allowing current account series to take different regimes, the nature of the reversion can differ across regimes, and it should be affected by the country's economic fundamentals, policy regimes, and other institutional factors.
19 This result may be contradictory to the previous finding that both the US and southern European countries have been in the non-stationary regime in the last few years since these countries have been experiencing "twin deficits." However, the significantly negative coefficient of net foreign asset positions explains especially the case of southern euro countries that have been taking negative positions for the last decade (even to a larger extent than the US). Furthermore, and more importantly, these European countries are under the fixed exchange rate regime). 20 Comparisons of the pseudo R-squared are valid only if the regressions utilize the exact same sample, not across different samples. 21 The ROC curve reflects the trade-off between sensitivity and specificity in the underlying model (Candelon, et al., 2009 ).
We now take a more nuance analysis on the determinants of current account rebalancing and examine the determinants of the degree of current account persistence. For this analysis, we first measure the extent of current account persistence by applying the AR(1) estimation model, as specified as below, to each of the regimes of current account series previously identified with the MS unit root analysis.
, (13) for where t j and T j indicate the beginning and ending dates of regime j, respectively.
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We treat the estimated serial autocorrelation coefficient, , as the measure of the degree of current account persistence, then regress it collectively against a vector of candidate determinants by applying the OLS estimation to a semi-panel dataset composed of crosscountry regimes as:
Where Z j is a vector of fundamental variables for regime j. Z j includes a similar set of explanatory variables to what we used for the probit analysis, though we drop persistently insignificant variables from the estimations. Namely, Z j includes the dummies for flexible and fixed exchange rate regimes; real exchange rate misalignment; relative income; financial development; financial and trade openness; IR holding; the dummies for current account deficit regimes; and the dummy for developing countries. All the variables except for the dummies for the exchange rate regimes and real exchange rate misalignment are included as of the first year of a regime.
24 More explanations on the explanatory variables are provided in Appendix 4.
The essence of this exercise is similar to the work by Chinn and Wei who focused on the impact of exchange rate regimes on current account balance persistence while controlling for other characteristic variables. However, while Chinn and Wei's framework looks into the average behavior of current account persistence (by looking at for each of the sample countries), we add more nuance to the estimation by allowing current account dynamics to take different regimes and thereby different degrees of current account persistence not just across countries but over time. Table 7 reports the results of the OLS estimations, in which we regress the regime-specific degrees of current account persistence on a set of candidate determinants. Unlike the previous probit exercise, the number of observations drops significantly because the regressions use the 22 One regime must be at least 12 quarters long. 23 A country can take more than one regime as we report in Table 2 . 24 The variables for financial openness and IR holding are converted to deviations from the world averages before their regime averages are calculated. The real exchange rate misalignment variable is included as the sum of the absolute values of deviations from the annual trend over three years from t-3 through t-1. The dummies for the exchange rate regimes are based on the regime-averages of the original dummies. If the average of the dummies is greater than 0.50, the value of one is assigned for the particular type of exchange rate regime. estimated autocorrelation coefficients for the regimes identified by the Markov-switching estimation. Furthermore, we restrict our samples to include only the estimates for the stationary regimes. This is because the autocorrelation coefficient of the non-stationary regimes may not be trustworthy. Table 7 reports the estimation results for the full sample as well as the subsamples of developed (IDC), developing countries' (LDC) regimes, and current account surplus (CAS) and deficit (CAD) regimes. Notes: The dependent variable is the serial correlation coefficient on the AR(1) estimation on current account balance series. All regressors are averages over regime unless otherwise noted. Standard errors reported in brackets. ***, **, * denotes significance at the 1%, 5%, and 10% level. The estimate on the constant term is omitted from presentation.
Unlike the previous probit exercise, the OLS regressions fail to find a consistent relationship between the exchange rate regime and current account persistence. Although the sign of the fixed exchange rate regime dummy is positive as was in the case of the probit estimation, only the estimate for the surplus regimes is statistically significant; current account surplus regimes tend to have higher degrees of current account persistence while retaining stationary data generation process.
Both trade openness and financial openness are found to reduce adjustment costs for current account balances. However, the results of trade openness are more significant and persistent among subsamples while we do not have evidence for financial openness among the subsamples.
Countries with mounting pressure from real exchange rate misalignment tend to find it hard to maintain persistent current account imbalances. We find some contradictory results for the group of industrialized countries and surplus countries. But the number of observations for these groups is so small that we may need to take the results for these subgroups with some grain of salt.
Lastly, we find evidence that higher levels of IR holding would lead to more persistent (but stationary) current account imbalances. But we do not have any evidence among subsample estimations.
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CONCLUDING REMARKS
This paper aims to provide a closer look at the dynamics of current account balances with particular focus on the statistical nature of the persistency of current account balances and its determinants.
In doing so, we first re-examine the stationarity of current account balances for about 70 countries. A number of stationarity tests we conduct confirm that the time series of current account balances (as a share of GDP) are not stationary for many countries contrary to what theory predicts. However, once we allow current account series to have structural breaks and use a nonlinear, Markov-Switching unit-root tests, we significantly improve the rejection rate of unit root, verifying that current account dynamics are driven by the existence of regime shifts in the current account balances series.
Armed with these findings, we examine whether the degree of current account persistence among different regimes can be explained by variations, both cross-sectional and over-time, in policies, institutions, and macroeconomic fundamentals of the countries. By doing so, we offer important insight into the bigger picture of current account sustainability and the country-specific factors that allow some countries to run persistent current account imbalances while forcing others to make current account readjustments.
Several findings are noteworthy. In the examination of the determinants of forcing countries to enter non-stationary, or "explosive" regimes, we find that exchange rate regimes do play a role unlike the finding of Chinn and Wei; fixed exchange rate regime can increase the probability of an emerging market country to enter a random walk regime. This finding, along with the finding that financial openness can also increase the probability, suggests that emerging market countries may tend to enter a state of financial instability, particularly emerging countries running current account deficits.
For countries with all levels of income, trade openness is found to decrease the likelihood of entering the random walk regime, presumably reducing the cost of current account adjustments. We find a similar effect in net foreign assets as well. Countries with budget deficits tend to stay in stationary regimes, so do those with current account deficits. These results imply that markets force these countries to rebalance their current accounts.
We shed more nuanced light on the issue of current account persistency by examining the determinants of degrees of current account persistence which we measure by the autocorrelation coefficients for the regimes we identified by the Markov-switching analysis.
In this analysis, the type of exchange rate regimes does not affect the extent of current account persistence. However, countries with greater trade or financial openness, or those with mounting pressure from real exchange rate misalignment tend to have a smaller degree of 25 If we do the estimations using the samples that also include the autocorrelation coefficients of non-stationary regimes, the results are qualitatively similar for the group of industrialized countries, but the level of statistical significance drops significantly for other subsamples. However, trade openness continues to be a significantly negative contributor to current account persistence.
current account persistence while IR holding seems to contribute to a larger degree of persistence. Exchange Rate Regime: A certain type of exchange rate regime may allow a country to run current account imbalances persistently. While a country with a fixed, undervalued currency may be able to maintain current account surplus persistently, a deficit country with a fixed, but overvalued exchange rate could end up experiencing a balance of payments crisis, suggesting that a fixed exchange rate regime may not allow a greater degree of current account persistency. 26 A flexible exchange rate regime on the other hand may facilitate current account adjustments, but it may also allow countries to run persistent current account imbalances because of the lack of forceful market corrections. As such, the impact of exchange rate regimes is expected to have an ambiguous impact on current account persistence. The fact that Chinn and Wei do not find any evidence for the link between exchange rate regimes and current account persistency may reflect the ambiguity.
For the estimation, we use the dummies for fixed and flexible exchange rate regimes based on the index of exchange rate stability from the Aizenman, Chinn, and Ito (2012) "trilemma indexes."
27 For robustness checks, we also use the Reinhart and Rogoff (2004) exchange rate regime index.
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Trade Openness: Greater trade openness should reduce the cost of current account adjustment by transmitting real exchange rate changes to the trade balance as argued in Chinn and Wei. Therefore, we can expect greater levels of trade openness help decrease current account persistence. We measure trade openness using the ratio of the sum of exports and imports divided by GDP.
Financial Openness:
A more financially open country may be susceptible to the transmission of financial shocks across countries and therefore tends to experience weaker current account 26 A surplus country with an undervalued currency, even with sterilization efforts, should eventually experience a correction in the form of rising expected inflation (Aizenman and Glick 2009) . 27 The original Aizenman et al. index of exchange rate stability ranges from zero to one. We assign the value of one for the fixed exchange rate regime dummy if the index is above .70 and assign the value of one for the flexible exchange rate regime if the index is below .30. 28 We aggregate the Reinhart and Rogoff coarse grid indexes and assign dummies for fixed and flexible regimes.
Fixed regime countries include those with Reinhart and Rogoff indexes ranging from no legal tender to de facto peg. Flexible regime countries include those ranging from managed float to freely floating.
persistence. Feldstein and Horioka (1980) and Faruqee and Lee (2009) argue, on the other hand, that countries with more open financial markets should be able to delink saving and investment, which may help sustain more persistent current account imbalances. We use the Ito (2006, 2008) index of financial openness and include it as deviations from the world average.
Size of Current Account: Freund and Warnock (2007) find that current account adjustments could depend on the size of the current account balance. We can also expect that market pressures to rebalance current account would respond to trends of accumulating current account imbalances. To test this, we include the three-year total accumulation of current account balances. We also examine if regimes with current account deficits perform inherently differently from others by including a dummy for the regime with current account deficits based on three-year current account balance accumulation.
Exchange Rate Misalignment: Regardless of exchange rate regimes, the exchange rate can deviate from the equilibrium exchange rate, but persistent deviations from the equilibrium rate can also create pressure on the current account movement. Hence, we calculate the real exchange rate deviation from the time trend using the nominal exchange rate between country i and the base country and the CPIs of the two countries. 29 We use the sum of the absolute values of the deviations over t -3 through t -1 as the measure of exchange rate misalignment.
Budget Balance: The government debt may affect the extent of current account persistence, especially if it is financed by foreign investors. As the debt accumulates, pressure from the international financial markets may amount in the form of higher government bond yield or lower credit rating. This will, in turn, make it harder for the government of concern to continue to borrow from the markets, thus making the degree of current account persistence fall. We include a variable for three-year budget balance accumulation as a proxy for the government's debt since the debt data are often quite limited but highly correlated with the trend in budget balances. We use the data from the IMF's World Economic Outlook and IFS and the World Bank's WDI.
Financial Development:
The level of financial development may also matter for the degree of persistency. The proponents of the "saving glut" argument (such as Bernanke, 2005) have argued that it is the sophisticated financial markets of the US that keep attracting capital flowing into the country, thereby causing persistent current account deficits. This argument may also help explain the persistent current account surplus of the PRC which is often argued to lack sophisticated financial markets (Caballero et al. 2008) . We use private the long-run, HP-filtered trend of credit creation (as a ratio to GDP) as a measure of financial development. The original data are obtained from the World Bank's financial structure database.
International Reserves Holding: Holding ample international reserves can give ammunition to central banks to defend the country's currency value, and that may help slow down current account adjustments. We use international reserves relative to GDP and include it as deviations from the world mean.
Income Level: More developed countries are usually equipped with more sophisticated socioeconomic institutions, which may help them to maintain better access to international financial markets and thereby experience more persistent current account imbalances. We include the relative per capita income level (to the US) in the estimation using the data from the Penn World Table. We also include the growth rate of real GDP as a proxy for (future) productivity growth.
